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(§7) To restrict an oscillation in potential of a 
video line, caused by a high speed sampling 
rate, the active matrix display device is com- 
prised of gate lines X in row, signal lines Y in 
column and liquid crystal pixels LC of matrix 
arranged at each of the crossing points of both 
lines. The V driver 1 scans in line sequence each 
of the gate lines X and selects the liquid crystal 
pixels LC in one row lor every respective one 
horizontal period. The H driver 2 performs, in 
sequence, samplings of the video signal VSI6 
within one horizontal scanning period at each 
of the signal lines Y and performs a writing of 
the video signal VSIG by dot sequential scan- 
ning to the liquid crystal pixels LC in a respec- 
tive selected row. The precharging means 4 
supplies in sequence a predetermined pre- 
charging signal VPS prior to the sequential 
sampling of the video signal VSIG for each of 
the signal lines Y. This precharging means 4 is 
comprised of a pluralfty of switching elements 
PSW connected to an end part of each of the 
signal lines Y, and of a P driver 5 for supplying 
the precharge signal VPS to each of the signal 
lines Y through sequential controlling of ON or 
OFF of each of the switching elements PSW. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to an active matrix display 
device and its driving method. More particularly, this 
invention relates to a technology for countering oscil- 
lation in the potential of a video line in a spot sequen- 
tial driving operation. 

Description of Related Art 

Referring now to Fig. 8, a configuration of the pri- 
or art active matrix display device will be described in 
brief. The active matrix display device is comprised of 
gate lines X constituting rows, signal lines Y consti- 
tuting columns and liquid crystal pixels LC in a matrix 
arranged at crossing points of the gate and signal 
tines. Each of the liquid crystal pixels LC is driven by 
a thin film transistor Tr. V driver (a vertical scanning 
circuit) 101 performs a line sequential scanning of 
each of the gate lines X and selects the liquid crystal 
pixels LC on one row for every one horizontal period 
(1H). The H driver (a horizontal scanning circuit) 102 
samples in sequence the video signals VSIG of one 
video line within 1H at each of the signal lines Y and 
writes the video signals VSIG in the liquid crystal pix- 
els LC in one selected row in spot sequence. More 
practically, each of the signal lines Y is connected to 
the video line through a respective horizontal switch 
HSW, receives a supplying of the video signal VSIG 
from the signal driver 103 and in turn the H driver 102 
outputs horizontal sampling pulses fai , faa fro.— 4hn 
in sequence and controls ON or OFF of each of the 
horizontal switches HSW. 

Fig. 9 represents waveforms of sampling pulses. 
As the active matrix display device is made to be high- 
ly accurate in operation, the sampling rate is made 
fast and the sampling pulse width x H becomes distur- 
bed. As the sampling pulse is outputted, its corre- 
sponding horizontal switch HSW is turned on or off 
and the video signal VSIG from the video line is sam- 
pled held in the corresponding signal line Y. Each of 
the signal lines Y has a capacitor component and its 
charging or discharging is produced by the sampling 
of the video signal VSIG. As a result, the potential in 
the video line is varied. As described above, as the 
sampling rate is made fast, the sampling pulse width 
x H is disturbed, so that a charging or discharging with 
respect to each of the signal lines Y is not constant 
and the potential of the video line is caused to oscil- 
late. There occurs a problem that this state appears 
as a vertical fixed pattern and noticeably degrades 
the quality of the displayed video image. In the case 
of displaying in accordance with the normal NTSC 
Standards, the sampling rate is relatively low and 
shows a timing in which a next sampling pulse is 
raised after ending of the potential oscillation in the 



video line, so that a vertical fixed pattern does not ap- 
pear due to no bad influence from the previous signal 
line. However, in the case of HDTV or a double-speed 
NTSC, the sampling rate is rapidly increased and an 

5 effective restriction of a potential oscillation in the vid- 
eo line fe difficult to perform. The sampling pulse is 
in general generated by the H driver comprised of 
shift registers or the like constituted by thin film tran- 
sistors (TFTs). Since a TFT has a lower mobility as 

10 compared with that of a monolithic silicon transistor 
and also has a higher disturbance in each of the phys- 
ical constants, it is difficult to perform an accurate 
control over the sampling pulses generated by this 
circuit In addition, a certain disturbance may occur in 

15 the ON resistance of the horizontal switch HSW in ad- 
dition to the disturbance of the sampling pulse width. 
With such an arrangement as above, there occurs a 
variation in the charging or discharging characteristic 
of the signal line Y and the video line potential is 

20 caused to oscillate, so that this overlaps with the ac- 
tual video signal VSIG, appears as a vertical line to 
cause a remarkable degradation in quality of the dis- 
played video signal. 

25 SUMMARY OF THE INVENTION 

In view of the aforesaid technical problems found 
in the prior art, ft is an object of the present invention 
to perform an effective restriction of an oscillation in 

30 the potential of the video line generated as the sam- 
pling rate is increased. In order to accomplish the 
aforesaid object, the present invention has provided 
the following means. That is, the active matrix display 
device of the present invention is provided with gate 

35 lines forming rows, signal lines forming columns and 
matrix pixels arranged at crossing points of the gate 
and signal lines, as its basic configuration. In addi- 
tion, there is also provided a vertical scanning circuit, 
wherein each of the gate lines is scanned in sequence 

40 in line and pixels in one row are selected for each re- 
spective one horizontal period. There is also provided 
a horizontal scanning circuit, wherein the video sig- 
nals are sampled in sequence at each of the signal 
lines within one horizontal period, and which performs 

45 writing of video signals by dot sequential scanning on 
the selected pixels in one row. As a feature of the 
present invention, there is provided a precharging 
means and predetermined precharging signals are 
supplied in sequence to each of the signal lines prior 

so to the sequential sampling of the video signal corre- 
sponding to each of the signal lines. 

More practically, the aforesaid precharging 
means is comprised of a plurality of switching ele- 
ments connected to each of the terminal ends of the 

55 respective signal lines and a control means for con- 
trolling in sequence ON or OFF of each of the switch- 
ing elements and supplying a precharging signal to 
each of the signal lines. This control means is com- 
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prised of an additional horizontal scanning circuit sep- 
arately installed from the horizontal scanning circuit, 
wherein each of the switching elements is controlled 
in sequence in its ON or OFF state. Alternatively, the 
control means may be constructed such that its out- 
put is distributed and each of the switching elements 
is controlled in sequence for its ON or OFF state. 

The precharging means supplies a precharging 
signal having a grey level wfth respect to the video sig- 
nal varying between the white level and the black lev- 
el. Alternatively, the precharging means may be con- 
structed to supply the precharging signal having the 
same polarity and the same waveform as those of the 
video signal. 

The present invention includes a method for driv- 
ing the active matrix display device. That is, the driv- 
ing method in accordance with the present invention 
is characterized in that it performs a vertical scanning 
for scanning linearly in sequence each of the gate 
lines and selecting pixels in a respective row for every 
one horizontal period, a horizontal scanning for sam- 
pling in sequence the video signals in one horizontal 
period at each of the signal lines and writing the video 
signals by dot sequential scanning in the pixels in the 
respective selected row, and a precharging for sup- 
plying in sequence a predetermined precharging sig- 
nal to each of the signal lines prior to the sequential 
sampling of the video signals with respect to each of 
the signal lines. 

According to the present invention, the charging 
or discharging of each of the signal lines is almost 
completed with the precharging signal, and the charg- 
ing or discharging in case of performing the sampling 
of the video signals is carried out such that it can oc- 
cur using just the difference between the precharging 
level and the signal level. Accordingly, the potential 
oscillation in the video line for supplying the video sig- 
nals is more restricted as compared with the prior art 
and thus the vertical fixed pattern which degrades 
video quality can be eliminated. In particular, in the 
present invention, the precharged signals are sam- 
pled by so-called dot sequential scanning to each of 
the signal tines. As compared with the case where 
precharged signals are all sample held in all signal 
lines, the potential oscillation at the gate lines or pow- 
er source line can be reduced. In addition, a lower 
driving capability of the precharging means can also 
give satisfactory performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a circuit diagram for showing the first pre- 
ferred embodiment of the active matrix display de- 
vice. 

Fig. 2 is a timing chart applied for illustrating an 
operation in the first preferred embodiment 

Fig. 3 is a circuit diagram for showing the second 
preferred embodiment of the active matrix display de- 



vice of the present invention. 

Fig. 4 is a timing chart applied for illustrating an 
operation of the second preferred embodiment 

Fig. 5 is a circuit diagram for stowing an example 
5 of practical configuration of the second preferred em- 
bodiment 

Fig. 6 is a circuit diagram for showing another 
practical example of configuration of the second pre- 
ferred embodiment 
10 Rg. 7 is a timing chart applied for illustrating an 
operation of the configuration shown in Fig. 6. 

Fig. 8 is a circuit diagram for showing the config- 
uration of the prior art active matrix display device. 
Fig. 9 is a waveform view applied for illustrating 
15 the problem of the Fig. 8 apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

20 Referring now to the drawings, the preferred em- 
bodiments of the present invention will be described 
in detail. Fig. 1 is a circuit diagram for showing the first 
preferred embodiment of the active matrix display de- 
vice of the present invention. The active matrix dis- 

25 play device is comprised of gate lines X constituting 
rows, signal lines Y constituting columns and liquid 
crystal pixels tC in a matrix arranged at each of the 
crossing points of the gate and signal lines. In this 
preferred embodiment, there are provided pixels LC 

30 utilizing liquid crystal as the electro-photo substance. 
However, the present invention is not limited to this 
embodiment, but other electro-optical substances 
may be utilized. There are provided thin film transis- 
tors Tr for use in driving each of the liquid crystal pix- 

35 els LC. The source electrode of the thin film transistor 
Tr is connected to the corresponding signal line Y, the 
gate electrode is connected to the corresponding 
gate line X and the drain electrode is connected to the 
corresponding liquid crystal pixel LC. 

40 There is provided a V driver 1 so as to constitute 
the vertical scanning circuit, and each of the gate 
lines X is scanned in line at a time and the liquid crys- 
tal pixels LC in one row are selected for a respective 
one horizontal period. More practically, the V driver 1 

45 transfers the vertical start signal VST in sequence in 
synchronism with the vertical clock signal VCK and 
outputs the selection pulses <jvi. fob •■■ <Ivm to each 
of the gate lines X. With such an arrangement as 
above, the thin film transistor Tr is controlled in its ON 

so or OFF state. 

In addition, there is provided a H driver 2 so as to 
constitute the horizontal scanning circuit in which the 
video signals VSIG are sampled in sequence at each 
of the signal lines in one horizontal period and the vkJ- 

55 eo signals VSIG are written by dot sequential scan- 
ning to the liquid crystals LC of a respective selected 
row. More practically, one end of each of the signal 
lines Y is provided with horizontal switching elements 
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HSW1, HSW3, HSW4,... HSWN, each connected to 
the video line 3 so as to receive the video signals 
VSIG. In turn, the H driver 2 transfers in sequence the 
horizontal start signal HST in synchronism with the 
predetermined horizontal clock signal HCK and out- 5 
puts the sampling pulses fa, fa, fa. fa -fa. 
These sampling pulses control ON or OFF of the cor- 
responding horizontal switching elements and sam- 
ple hold the video signals VSIG at each of the signal 
lines Y. to 

As a feature of the present invention, there is pro- 
vided a precharging means 4, a predetermined pre- 
charging signal VPS is supplied in sequence to each 
of the signal lines Y prior to the sequential sampling 
of the video signal VSIG with respect to each of the 15 
signal lines Y, and thus a charging or a discharging of 
each of the signal lines Y through sampling is restrict- 
ed. With such an arrangement as above, a smaller po- 
tential oscillation of the video line 3 occurs. More 
practically, the precharging means 4 has additional 20 
switching elements PSW1, PSW2, PSW3, PSW4, ... 
connected to the terminal end of each of the signal 
lines Y. In addition, there is provided a P driver 5 so 
as to constitute a control means for controlling in se- 
quence ON or OFF of the additional switching ele- 25 
ments PSW and supplying the precharging signal 
VPS to each of the signal lines Y. More practically, the 
P driver 5 has a similar configuration to that of the H 
driver 2, wherein the horizontal start signal PST is 
transferred in sequence in synchronism with the hor- 30 
izontaJ clock signal PCK, and then precharging sam- 
pling pulses fa, fa, fa, *P4. ■■■ *pn are outputted. 
The additional horizontal switching elements PSW 
are controlled in sequence for their ON or OFF state 
in response to these precharging sampling pulses. 35 

In this first preferred embodiment, the control 
means is comprised of a horizontal scanning circuit 
having an additional P driver 5 separate from the H 
driver 2, wherein each of the switching elements PSW 
is controlled in its ON or OFF state in sequence. In ad- 40 
dition, the horizontal scanning circuit such as the H 
driver 2 or the P driver 5 has as its basic configuration 
shift registers, wherein either thin film transistors or 
monolithic silicon transistors are integrated. The 
switching element HSW for the video signal sampling 45 
or the switching element PSW for the precharging sig- 
nal sampling can be constructed by NMOS, PMOS 
and CMOS. In the preferred embodiment, although 
the H driver 2 and the P driver 5 are separately ar- 
ranged at both ends of the signal line Y, the H driver so 
2 and the P driver 5 may be integrated at the same 
side. In this case, the horizontal switches HSW ami 
PSW are also arranged at one end of the signal line 
Y. 

Now, referring to Fig. 2, operation of the active 55 
matrix display device shown in Fig. 1 will be described 
in detail. As described above, the P driver 5 transfers 
in sequence the start signal PST in synchronism with 



the horizontal clock signal PCK and outputs the pre- 
charging sampling pulses fa, fa, fa, and fa Sim- 
ilarly, the H driver 2 also transfers the horizontal start 
signals HST in synchronism with the horizontal clock 
signal HCK and outputs the sampling pulses fa, fa, 
and fa. In this preferred embodiment, as the signals 
HCK and PCK, the same horizontal clock signals are 
used. In turn, the horizontal start signal is operated 
such that its PST occurs f irst and then its HST occurs. 
With such an arrangement as above, the sampling 
pulse for the precharging signal is always in advance 
only by 1 sampling timing as compared with the sam- 
pling for the video signal. 

The video signal VSIG is supplied to the H driver 

2 and a precharging signal VPS is supplied to the P 
driver 5. As shown in the timing chart of Rg. 2, the vid- 
eo signal VSIG has a waveform varying between a 
white level and a Mack level. In turn, the precharging 
signal VPS has a specified potential of a grey level. 
In the light of this situation, the precharging signal 
VPS having the same polarity and the same wave- 
form as the video signal VSIG may be used. Applying 
the same waveform in VSIG and VPS reduces re- 
markably a charging or discharging amount at the sig- 
nal line and the potential oscillation at the video line 

3 can be effectively restricted. However, in the case 
where the same waveform is used in VSIG and VPS, 
the signal should not be branched from a common 
video driver, it is necessary to prepare a respective 
separate signal source. In turn, in the case where the 
specified voltage waveform of grey level is used as 
the precharging signal, a slight charging or discharg- 
ing is produced at the sampling time of the video sig- 
nal, although the charging or discharging amount of 
the signal line can still be remarkably reduced as 
compared with the case in which the video signal has 
an opposite polarity such as in the case of 1H revers- 
ing driving operation. 

At the lowest stage of the timing chart shown in 
Fig . 2 are expressed variations of potentials VY1 , VY2 
and VY3 of each of three signal lines Y1, Y2 and Y3. 
Taking account of the initial signal line Y1 shows that 
fa is outputted before fa is outputted, so that at first 
the precharging level is sampled at the signal line Y1 
and then the video signal level is sampled. This oper- 
ation is performed in sequence to the second and 
subsequent signal lines to enable a high quality dis- 
playing having no vertical stripe to be attained. In the 
present invention, the charging or discharging at Y1, 
Y2, Y3 .... is almost finished by the precharging signal 
VPS and the charging or discharging with VSIG is pro- 
duced only by the difference between the precharg- 
ing level and the video signal level. At this time, the 
precharging signal VPS is sampled by so-called dot 
sequential scanning of each of the signal lines Y. Mer- 
its of this system consist in the fact that the precharg- 
ing signal VPS is sample held at all signal lines, result- 
ing in that the gate line X and the power source line 
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are not oscillated. Since the load capacfty as viewed 
from the line of the precharging signal VPS is re- 
duced, as is a resistance in the precharging signal 
line, a size of the added switching element PSW and 
a driving capabil ity of the P driver and the like can be 
reduced. 

In the preferred embodiments, although the vert- 
ical scanning circuit is constructed to output selection 
pulses to gate lines in such a manner that each of the 
gate lines is scanned in sequence in a linear way and 
some pixels in one row are selected for every respec- 
tive horizontal period, it may also be applicable that 
the pixels in two or more rows are concurrently select- 
ed. 

Rg. 3 is a circuit diagram for showing the second 
preferred embodiment of the active matrix d isplay de- 
vice of the present invention. Basically ,the second 
preferred embodiment has the similar configuration 
to that of the first preferred embodiment shown in Fig. 
1 , wherein the corresponding reference numerals are 
used for the corresponding portions and their under- 
standing is facilitated. In this second preferred em- 
bodiment, one end of each of the signal lines Y is pro- 
vided with the sampling switching element HSW for 
the video signal VSIG and the sampling switching ele- 
ment PSW for the precharging signal VPS. These 
switching elements HSW and PSW are commonly 
controlled by the H driver 2 for their ON or OFF state. 
That is, the second preferred embodiment is different 
from the previous preferred embodiment, in that the 
P driver used in the sampling hold of the precharging 
signal VPS is eliminated, and thus its configuration is 
made more simple. A sampling pulse D outputted 
from each of the stages of the H driver 2 is applied for 
use in controlling ON or OFF of HSW corresponding 
to each of the stages and concurrently it performs a 
control over ON or OFF of the PSW belonging to the 
next stage. In other words, the control means is as- 
sembled in the horizontal scanning circuit, its sam- 
pling pulse output is properly distributed to control in 
sequence ON or OFF of each of the switching ele- 
ments HSW, PSW. 

Referring now to the timing chart shown in Fig, 4, 
operation of the second preferred embodiment shown 
in Fig. 3 will be described in detail At first, as the H 
driver 2 outputs the f irst sampling pulse D 1 , PSW1 is 
controlled for its ON or OFF state. Subsequently, as 
the second sampling pulse D2 is outputted, HSW1 
and PSW2 are concurrently controlled for their ON or 
OFF state. As apparent from these facts, considering 
the first signal line Y1, PSW1 is first driven for its ON 
or OFF state, thereafter HSW1 is driven for Its ON or 
OFF state. In addition, as the third sampling pulse D3 
is outputted, HSW2 and PSW3 are concurrently driv- 
en for their ON or OFF state. Lastly, as DN is output- 
ted, HSWN-1 and PSWN are concurrently driven for 
their ON or OFF state and, as DN+1 is outputted, 
HSWN is driven for its ON or OFF state. The video sig- 



nal VSIG supplied from the video line 3 and the pre- 
charging signal VPS supplied from the precharging 
line 6 are sampling held at each of the signal lines Y 
in response to the driving for ON or OFF state of these 

5 switching elements HSW and PSW. For example, tak- 
ing into account the potential VY1 appearing at the 
first signal line causes VPS to be sampling held dur- 
ing a precharging period in which PSW1 is made to be 
ON and subsequently VSIG is sampled for a video 

io writing period in which HSW1 becomes ON. In addi- 
tion, taking into account the potential VY2 appearing 
at the second signal line causes the precharging level 
to be written at a timing of making PSW2 ON and then 
the video signal level is written at a timing in which 

15 HSW2 subsequently becomes ON. 

As described above, in this p r e fe rr e d embodi- 
ment, the charging or discharging of the signal line Y 
is almost completed through the precharging line 6, 
the charging or discharging through the video line 3 

20 merely corresponds to a difference between the pre- 
charging level (VPS) and the video signal level 
(VSIG), resulting in that the potential oscillation of the 
video line 3 can be reduced and the vertical fixed pat- 
tern can be improved. In the second preferred errv 

25 bodiment described above, although the sampling 
pulse for driving PSW is taken out from the imme- 
diately-preceding stage of the H driver 2, the present 
invention is not limited to such an operation. As long 
as the time band is one in which a polarity of the video 

30 signal is not changed, ft is satisfactory that the sam- 
pling pulse can be taken from any earlier stages of the 
H driver 2. 

In the second preferred embodiment as descri- 
bed above, since the precharging is carried out by dot 

35 sequential scanning for each of the signal lines, no 
sub-effect on the video quality is seen as would be 
caused by writing of the precharging signal VPS to all 
lines at once. For example, if the precharging signals 
are all sampling held for aD signal lines at once, a po- 

40 tential at the gate signal is oscillated due to a capac- 
itance coupling, resulting in that a leak of the video 
signals written into the liquid crystal pixels may occur 
to cause a shading or a lateral stripe to be generated. 
In the worst case, a tack of bright point may occur in 

45 the case of normal white mode due to a leakage of 
electrical load written into it By way of contrast, ac- 
cording to the present invention not only potential os- 
cillation at the gate lines can be restricted, but also no 
oscillation occurs at the power source line or the earth 

50 line and an operating margin is expanded. In addition, 
since the capacity as viewed from the precharging 
line 6 is less in its value, a design margin can be ex- 
panded. With such an arrangement as above, a high 
quality video can be obtained and a driving margin 

55 can be expanded. 

Fig. 5 is a circuit diagram for illustrating a practi- 
cal example of the second preferred embodiment 
shown in Fig. 3. As shown in this figure, HSW and 
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PSW are constructed as transmission gates in this 
implementation. In addition, the H driver 2 is com- 
prised of an H shift register 7 and an output gate 8 
connected to each of the stages. The output gate 8 
forms the sampling pulse and its reversing pulse in re- 
sponse to the output of the H shift register 7 so as to 
drive for ON or OFF of each HSW and PSW. As de- 
scribed above, the sampling pulse applied to PSW is 
supplied from one stage before in the H shift register 
7, so that the point sequential sampling hold of the 
p recharging signal VPS is carried out prior to the point 
sequential sampling of the video signal VSG. 

Fig. 6 shows a modified form of the implementa- 
tion shown in Fig. 5, wherein some corresponding ref- 
erence numerals are applied to the corresponding 
portions so as to facilitate understanding. The basic 
configuration is similar to that of the implementation 
shown in Fig. 5. The different points are that the sam- 
pling pulse to be applied to PSW is not from the im- 
mediately-preceding stage, but suppled from the H 
shift register 7 section two stages before. In general, 
if there is a time in which polarities of VSIG and VPS 
are not reversed, the sampling pulse applied to PSW 
may be taken from any earlier stages of the H shift 
register. 

Lastly, referring now to Fig. 7, operation of the im- 
plementation shown in Fig. 6 will be described in de- 
tail. As described above, the sampling pulses D1, D2, 
D3, D4, ... DN are outputted in sequence from the H 
register 7 through the output gates 8. When D1 is out- 
putted, PSW1 is turned ON. Then, when D2 is output- 
ted, PSW2 is turned ON. Subsequently, when D3 is 
outputted, PSW3 and HSW1 are turned ON. In addi- 
tion, when EM is outputted, PSW4 and HSW2 are 
turned ON. Lastly, when DN is outputted, PSWN and 
HSWN-2 are turned ON, when DN+1 is outputted, 
HSWN-1 is turned ON, and when DN+2 is outputted, 
HSWN is turned ON. In turn, VSIG has a waveform 
in which the signal level is changed in response to a 
video signal. In the preferred embodiment described 
above, since 1H reversing driving is carried out, its 
polarity is reversed for every 1H. In compliance with 
this operation, VPS having a predetermined pre- 
charging level is also reversed for every 1H. 

Taking into account the potential VY1 appearing 
at the first signal line shows that a precharging level 
is written for a precharging period in which D1 is out- 
putted and PSW1 is turned ON. Subsequently, after 
1 sampling timing has elapsed, the signal level is 
sampling held during a period of writing the actual vid- 
eo signal in which HSW1 is turned ON in response to 
the output of D3. In this case, a charging or a dis- 
charging amount of the first signal line becomes a dif- 
ference between the precharging level and the signal 
level and it can be restricted to a low quantity. In par- 
ticular, the aforesaid difference is almost eliminated 
in the case that the same waveform as that of the vid- 
eo signal VSIG is used as the precharging signal PS. 



Then, taking into account the potential VY2 appearing 
at the second signal line shows that the precharging 
level is written during a precharging period in which 
PSW2 is turned ON in response to D2, and the signal 

5 level is sampling held during an actual video signal 
writing period in which HSW2 is turned ON in re- 
sponse to D4 1 sampling timing later. The potential 
VY3 appearing at the third signal line is also similarly 
produced, etc.. 

10 As described above, according to the present in- 
vention, predetermined precharging signals are sup- 
plied in sequence prior to the sequential sampling of 
the video signals for each of the signal lines so as to 
restrict the charging or discharging of each of the sig- 

15 nal lines through the sampling. With such an arrange- 
ment, since the potential oscillation in the video line 
(noise) is substantially reduced, it has an effect that 
the vertical fixed pattern can be removed from the 
displayed image. Since the precharging is carried out 

20 by dot sequential scanning, rather than simultaneous 
precharging of signal lines, the shooting or lateral 
stripe pattern can be restricted and similarly the im- 
age quality can be improved. For similar reasons, ac- 
cording to the invention an operating margin can be 

25 expanded and potential oscillation at the power 
source line or the earth line is not found. Since the 
vertical fixed pattern can be removed by the pre- 
charging, the present invention renders it less neces- 
sary to consider the problem of minute disturbance of 

30 the sampling pulse width and that a design margin of 
the horizontal scanning circuit is expanded. For a sim- 
ilar reason, the power source voltage can be reduced 
and the power consumption can be reduced. 

35 

Claims 

1 . An active matrix display device comprising: 

a plurality of gate lines (X) arranged in row, 
40 a plurality of signal lines (Y) arranged in 

column; 

pixels arranged at each of crossing points 
of said gate lines and signal lines; 

a vertical scanning circuit (1) for scanning 
45 each of the gate lines in sequence and selecting 
pixels of at least one row, 

a horizontal scanning circuit (2) for sam- 
pling video signals in sequence and writing the 
video signals in sequence in the pixels in the se- 
50 lected row(s); and 

a precharging circuit (4) for supplying pre- 
charging signals in sequence to each of the signal 
lines prior to a sequential sampling of video sig- 
nals at each of the signal lines. 

55 

2. An active matrix display device according to 
claim 1 in which said precharging circuit (4) is 
comprised of switching elements (PSW) connect- 
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ed to an end part of each of the signal lines, and 
a control circuit (5) for controlling the switching 
elements and supplying a precharging signal to 
each of the signal lines. 

3. An active matrix display device according to 
claim 2 in which said control circuit (5) is an ad- 
ditional horizontal scanning circuit arranged inde- 
pendently from said horizontal scanning circuit 
(2). 

4. An active matrix display device according to 
claim 2 in which said control circuit is assembled 
in said horizontal scanning circuit (2), distributes 
its output and controls each of the switching ele- 
ments (PSW) in sequence for its ON or OFF 
state. 

5. An active matrix display device according to 
claim 1 in which said precharging circuit (4) sup- 
plies a precharging signal having a grey level in 
respect to a video signal varying between a white 
level and a black level. 

6. An active matrix display device according to 
claim 1 in which said precharging circuit (4) sup- 
plies a precharging signal having the same polar- 
ity as that of the video signal . 

7. An active matrix display device according to 
claim 1 in which said precharging circuit (4) is ar- 
ranged in opposition to said horizontal scanning 
circuit (2). 

8. An active matrix display device according to 
claim 1 in which said precharging circuit (4) is ar- 
ranged at the same side as that of said horizontal 
scanning circuit (2). 

9. A method for driving an active matrix device com- 
prising gate lines (X) arranged in row, a plurality 
of signal lines (Y) arranged in column, and pixels 
arranged at the crossing parts between said gate 
lines and signal lines, comprising the following 
steps of: 

line scanning in sequence of each of the 
gate lines and selecting pixels for at least one 
row, 

sampling in sequence the video signals 
and writing the video signals by dot sequential 
scanning to the pixels in the respective selected 
row(s); and 

providing a precharging signal to each of 
the signal lines prior to a sequential sampling of 
the video signal for each of the signal lines. 

10. A method for driving an active matrix device ac- 
cording to claim 7 in which said precharging sig- 



nal is a signal having the same polarity as that of 
the video signal and having a grey level. 
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